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ABSTRACT
This article is mainly concerned with the global existence of classical solution
to the compressible isentropic Navier-Stokes equations and a blow-up criterion of the
compressible viscoelastic fluids.
Firstly, we prove the global existence of classical solutions to the three-
dimensional (3D) compressible Navier-Stokes equations with a density-dependent
viscosity coefficient (λ = λ(ρ)) provided the initial data is of small energy. This in
particular implies that the solutions may have large oscillations and contain vacuum
states. As a result of the uniform estimates, the large-time behavior of the solution is
also studied. The result obtained generalizes those results in [70] and [35] where the
existence of the classical solution to 3D compressible isentropic Navier-Stokes equa-
tions with a density-dependent viscosity coefficient and the 3D case with the constant
viscosity coefficients are considered, respectively. Compared with the result in [35],
in order to obtain the higher-order estimates many more delicate analysis are needed
and some new estimates are given due to the dependence on the λ(ρ).
Secondly, we consider a Cauchy problem for the three-dimensional compressible
viscoelastic flow with large initial data. We establish a blow-up criterion for the strong
solutions in terms of the upper bound of the density and deformation gradient, which is
similar to the Beale-Kato-Majda criterion for ideal compressible flow ([63, 64]). More
precisely, under the condition of the 7µ > λ, we show that a solution of isentropic
compressible viscoelastic equations remains smooth if ‖ρ‖L∞(0,T ;L∞)+‖U‖L∞(0,T ;L∞)
is bounded independent of the time T . Some new difficulties arise due to complicated
coupling effect between the velocity, the density and the presence of deformation gra-
dient equation. To deal with these difficulties, more delicate and new estimates are
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λ(ρ) = 2(ρµ′(ρ)− µ(ρ)). (1.0.1)




¡)Û35©Ôn5^ (1.0.1)´Eâ5^§XJ µ(ρ)Ú λ(ρ)
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©1nÙÌïÄÊ5Xê6uÝØ N-S§|µ ρt + div(ρu) = 0, x ∈ R
3, t > 0,
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XÚ (1.0.2)2 A^ Hm K5O§l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§|µ
−∆u = ∇× ω −∇divu = ∇× ω −∇
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F , (µ+ λ(ρ))divu− (P (ρ)− P (ρ̃)), ω = ∇× u.
ÏL (1.0.2)2
∆F = div(ρu̇), µ∆ω = ∇× (ρu̇). (1.0.4)
éý§| (1.0.3)Ú (1.0.4)EA^IO Hm nØ§·âU





ρt + div(ρu) = 0,
(ρu)t + div(ρu⊗ u)− µ4u− (µ+ λ)∇divu +∇P = div(ρUU>),
Ut + u · ∇U = ∇uU,
(1.0.5)
Cauchy ¯K»OK©ùp ρ ≥ 0§u = (u1,u2,u3)§P = P (ρ)§ U ∈
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